The flask is charged with 1-heptadecanol (1) (7.50 g, 29.2 mmol) (Note 4) by briefly removing the glass fitted thermometer, fitting a plastic funnel, and adding in one lot followed by 40 mL of chloroform (Note 5) via syringe through the addition funnel septum. The suspension is completely dissolved by immersing the flask in a warm water bath and stirring at 30 °C (internal temperature) for 30 min. The resulting solution is cooled to 6 °C (internal temperature) via ice water bath and chlorosulfonic acid (2.05 mL, 3.58 g, 30.7 mmol, 1.05 equiv) (Note 6) is added dropwise via graduated addition funnel to the slurry at such a rate so as to maintain the internal temperature between 5 °C and 12 °C (Note 7). The walls of the addition funnel are rinsed with two 2-mL portions of dry CHCl 3 delivered via syringe. The ice bath is removed and the reaction mixture stirred at ambient temperatures (~22 °C) for an additional 3 h to become a yellow liquid ( Figure 2 ).
Figure 2. Appearance of reaction mixture stirring at 22 °C
The glassware is then dismantled, and the round-bottomed flask is sealed with septa and placed in a cold room (5 °C) overnight to produce a mass of crystals (Note 8) (Figure 3 ).
Figure 3. Appearance of purple-brown crystal mass
The crystals are briefly pulverized with a spatula then vacuum filtered (Note 9) through a 9 cm Büchner funnel with Machery-Nagel MN 615 filter paper in a cold room or refrigerator. The light brown solids are dried in vacuo 15 h (Note 10) and recrystallized from a <5 w/w% basic ethanolic solution of NaOH (aq) (Notes 11 and 12) to afford a light brown gum that is washed with ice-cold absolute EtOH (2 x 20 mL). The light brown solids were recrystallized with absolute EtOH (Note 13) and washed with ice cold EtOH (2 x 20 mL) to afford the title compound sodium heptadecyl sulfate (Tergitol-7 i ) (2) (7.73-7.81 g, 74-75% yield) as a pure (>97% by qNMR) fine off-white powder upon pulverization (Notes 14, 15 and 16) ( Figure 4 ). in desiccator (calcium sulfate), assembled and flushed with nitrogen atmosphere that is maintained throughout the duration of the reaction. 4. 1-Heptadecanol (97%) was purchased from Acros Organics and used as received. 1-Heptadecanol was weighed out and added directly to the reaction chamber. 5. Chloroform (HPLC grade) was purchased from Fisher Scientific and purified by distillation from CaCl 2 under inert nitrogen atmosphere prior to use. 6. Chlorosulfonic acid (99%) was purchased from Sigma-Aldrich and used as received. The chlorosulfonic acid stock bottle was quickly capped with a septum and carefully transferred to the addition funnel via gastight glass syringe under an inert argon atmosphere.
7. The addition of chlorosulfonic acid required 10 min for this scale reaction. 8. The reaction mixture darkened at 5 °C overnight to a purplish-brown color and was almost completely solidified due to formation of a crystalline matrix. 9. The solids are gummy when wet and filter very slowly. The filtration via 9 cm Büchner funnel with Machery-Nagel MN 615 filter paper took roughly 15 min at 5 °C with ~35 mmHg vacuum on this scale. 10. The filter funnel and solids were placed upright directly into the vacuum desiccator with NaOH pellets as a desiccant and sealed under high vacuum of ~0.02 mmHg overnight. 11. Sodium hydroxide solution (<5 w/w%) is prepared by dissolving NaOH pellets (2.34 g, 58.5 mmol, 2 equiv) in a mixture of 1.25 mL DI H 2 O plus 125 mL anhydrous absolute EtOH. Sodium hydroxide (NaOH) certified ACS pellets were purchased from Fisher Scientific and used as received. Anhydrous absolute EtOH (200 proof) was purchased from Fisher Scientific and used as received. Sodium hydroxide is quickly weighed out on weigh paper and added to a 250-mL oven dried Erlenmeyer flask that contains a Teflon-coated magnetic stir bar. Ethanol is measured via graduated cylinder then poured into the flask containing NaOH and water, lightly capped, then stirred while slowly heating the solution to 75 °C. Dissolution and heating required 40 min on this scale. 12. The crude solid is dissolved in 125 mL of hot (75 °C) <5 w/w% ethanolic sodium hydroxide solution (see Note 11) in an oven-dried 250-mL Erlenmeyer flask and sealed with a rubber septum. The solution is allowed to cool to room temperature then placed in a cold room (5 °C) overnight. The resulting crystal mass is broken apart with a spatula and collected by suction filtration (see Note 9) and dried in vacuo (see Note 10) to become powder upon pulverization. 13. The crude, light brown solid is dissolved in 125 mL of hot (75 °C) anhydrous absolute ethanol in an oven-dried 250-mL Erlenmeyer flask and sealed with a rubber septum. The solution is allowed to cool to room temperature then placed in a cold room (5 °C) overnight. The resulting crystals are collected by suction filtration (see Note 9) and dried in vacuo (see Note 10) to afford white powder upon pulverization. 14. A second reaction provided 7.81 g (75%) of the identical product. 
Working with Hazardous Chemicals
The procedures in Organic Syntheses are intended for use only by persons with proper training in experimental organic chemistry. All hazardous materials should be handled using the standard procedures for work with chemicals described in references such as "Prudent Practices In some articles in Organic Syntheses, chemical-specific hazards are highlighted in red "Caution Notes" within a procedure. It is important to recognize that the absence of a caution note does not imply that no significant hazards are associated with the chemicals involved in that procedure. Prior to performing a reaction, a thorough risk assessment should be carried out that includes a review of the potential hazards associated with each chemical and experimental operation on the scale that is planned for the procedure. Guidelines for carrying out a risk assessment and for analyzing the hazards associated with chemicals can be found in Chapter 4 of Prudent Practices.
The procedures described in Organic Syntheses are provided as published and are conducted at one's own risk. Organic Syntheses, Inc., its Editors, and its Board of Directors do not warrant or guarantee the safety of individuals using these procedures and hereby disclaim any liability for any injuries or damages claimed to have resulted from or related in any way to the procedures herein.
Discussion
Surfactants are valuable synthetic intermediates that are widely used in organic synthesis, 2 microbiology, 3 fuels, 4 and many household products. 5 Tergitol-7 i (2) is a decidedly important surfactant for the selective inhibition of gram-positive bacteria and enumeration of coliforms, such as Escherichia coli, in food and water samples 6 (for example, as a key component in Chapman's agar medium) 7 ; however, a thorough procedure for its preparation is not represented in chemical literature and modern detergent synthesis protocols are somewhat arbitrary. It is of further significance that although Tergitol-7 i is available for purchase, it is rather expensive (SigmaAldrich, $100 USD/100 mg, 2016) and our preparation is economical (~$4 USD/100 mg) and scalable from affordable 1-heptadecanol (1) starting material. Fatty alcohols, such as 1-heptadecanol, are good starting materials for detergent syntheses due to commercialization of catalytic dehydrogenation 8 of fatty acids and advances in petrochemical polymerization synthesis. 9 As described above, the bioactive detergent, sodium heptadecyl sulfate (Tergitiol-7 i ) (2), was produced from 1-heptadecanol (1) in good yield (74-75%) with a high level of purity (>97+%) and for a fraction of the cost of commercially available Tergitol-7 i . Furthermore, synthetic Tergitol-7 i (2) has good bioactive efficacy for our in-house selective medium thin-film assay ( Figure 5 ). Additionally, this procedure is applicable to a wide range of gram-scale detergent syntheses and various research interests. 
